It is shown that the light scalar meson propagators in the one-loop approximation satisfy the Källen -Lehmann representation in the wide domain of coupling constants of the light scalar mesons with the two-particle states. It is proposed to use these propagators in routine fitting data about light scalar mesons.
Study of the nature of light scalar resonances has become a central problem of nonperturbative QCD. The point is that the elucidation of their nature is important for understanding both the confinement physics and the chiral symmetry realization way in the low energy region, i.e., the main consequences of QCD in the hadron world. Actually, what kind of interaction at low energy is the result of the confinement in the chiral limit? Is QCD equivalent to the non-linear σ-model or the linear one at low energy?
The experimental nonet of the light scalar mesons [1] , the putative f 0 (600)(or σ)and κ(700 − 900) mesons and the well established f 0 (980) and a 0 (980) mesons [2] , as if suggests the U L ×U R linear σ-model. History of the linear σ-model is rather long, so that the list of its participants, quoted in Ref. [6] , is far from complete. Hunting for the light σ and κ mesons had begun in the sixties already and a preliminary information on the light scalar mesons in Particle Data Group Reviews had appeared at that time. But long-standing unsuccessful attempts to prove their existence in a conclusive way entailed general disappointment and an information on these states disappeared from Particle Data Group Reviews. One of principal reasons against the σ and κ mesons was the fact that both ππ and πκ scattering phase shifts do not pass over 90 0 at putative resonance masses. Situation changes when it was shown [7] that in the linear σ-model there is a negative background phase which hides the σ meson. It has been made clear that shielding of wide lightest mesons in chiral dynamics is very natural. This idea was picked up, see, for example, Ref. [8] , and triggered new wave of theoretical and experimental searches for the σ and κ mesons, see Particle Data Group Review [1] .
Twenty five years ago [9] [10] [11] there was formulated new, motivated by field theory, treatment of light scalar mesons [12] . There were introduced into practice the propagators of light scalar mesons 1/D R (m 2 ). The inverse propagator
where
takes into account the finite width corrections of the light scalar R resonance, which are the one-loop contribution to the self-energy of the R resonance from the two-particle intermediate ab states [13] ,
In real axis of m
is the width of the R → ab decay, m = m ab is the invariant mass of the ab state, g Rab is the coupling constant of the R scalar resonance with the two particle ab state [14] , and
These propagators can be considered also as the propagators of the σ particles from the linear σ-model in the one chiral loop approximation. Below is shown that such propagators satisfy the Källen -Lehmann representation
in the wide domain of coupling constants of the scalar R resonance with the two-particle ab states, here m
2 is the lowest threshold. Recall that the one-loop contribution to the self-energy of the R resonance from the twoparticle intermediate ab states satisfies the dispersion relation with one subtraction. Let us subtract at
When
Clearly, the Källen -Lehmann representation takes place only if
over all complex plane m 2 ≡ z = x + iy. Let us consider at first when Im (D R (x = m 2 )) = 0. It follows from Eqs. (1), (2) , and (7) that
Consequently, Im (D R (z)) = 0 only in real axis, when y = 0. In additional, see Eqs. (1) and (3),
The inverse propagator
So, the single nought of D R (m 2 ) is provided when
The left-hand side of Eq. (14) is positive. As for the right-hand side of Eq. (14), the contribution of the every ab channel, under the threshold of which the R resonance is,
according to Eqs. (8) . So, only the ab channels, the thresholds of which are under the R resonance, m a + m b < m R , can bring the threat to the Källen -Lehmann representation.
As for the light scalar meson case, σ(600), κ(700−900), f 0 (980), a 0 (980), there is only one channel, the threshold of which is under the R resonance, ππ, πK, ππ, πη respectively. Let us consider at first the one-channel case when the decay threshold is lower the R resonance, m a + m b < m R . This scenario is most vulnerable from point of the Källen -Lehmann representation view. One has 
The one-channel propagators can be actual when treating the σ(600) resonance, the ππ channel, and the κ(700 − 900) resonance, the πK channel. Let us find what the coupling constants are allowed from the Källen -Lehmann representation view in these cases.
where g 2 σππ = 1.5g
The two-channel propagators are often used when treating the f 0 (980) resonance, the ππ and KK channels, and the a 0 (980) resonance, the πη and KK channels. To consider this issue we need
As is easy to see from Eq. (14) 
where g 2 f 0 ππ = 1.5g
The ratios of the coupling constants, when the f 0 (980) and a 0 (980) resonances were treated with the propagators under discussion, satisfied the requirements (20) .
As for outside of these domains, the Källen -Lehmann representation allows the following coupling constants :
To experience what values of g f 0 ππ and g a 0 πη are allowed by the Källen -Lehmann representation when Eqs. (20) are not satisfied, we consider a deliberately non-real case of the weak coupling of f 0 (980) and a 0 (980) with the KK channel which gives the very conservative estimate. Suppose 
which follows from Eqs. (6), (1), and (16) when m 2 → ∞ [18] . Recall that to satisfy Eq. (23) the very popular Flatte' formulas [19] requires a factor which considerably differs from 1, see, for example, [20] . The Flatte' formulas ensue from our ones by the following substitutions
As for m ≤ m a − m b and m 2 < 0, the analytic continuation of the Flatte' formulas in this region has no physical sense. In addition, the Flatte' formulas keep back traps for users. The point is that in the two channel f 0 (980) and a 0 (980) treatment by Flatte' Re (D R (m 2 )) has nought not at m 
with m 2 R , he will be in the region of the weak coupling of f 0 (980) and a 0 (980) with the KK channel, a more detailed consideration can be found in Ref. [21] .
The propagators under discussion are used routinely by the Sobolev Institute for Mathematics Group, the ones are used by the SND, CMD-2, and KLOE Collaborations in treating the φ → γf 0 (980) → γππ and φ → γa 0 (980) → γπη decays. In addition, these propagators are used also in Refs. [22] . We propose to use the propagators under discussion routinely in treating the mass spectra f 0 (980) → ππ and a 0 (980) → πη because they have the ideal properties, being only a little more complicated than the Flatte' formulas [23] .
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